We introduce a q-analogues of Wright function and its auxiliary functions as Barnes integral representations and series expansion. The relations between q-analogues of Wright function and some other functions are investigated.
Introduction
In the second half of the past century, the discoveries of new special functions and applications of special functions to new areas of mathematics have initiated a resurgence of interest in this field 1 . These discoveries include work in combinatories initiated by Schutzenberger and Foata. Moreover, in recent years, particular cases of long familiar special functions have been clearly defined and applied to orthogonal polynomials 1 .
The Wright function is one of the special functions, which plays an important role in the solution of fractional differential equations. The Wright function is defined by the series representation for all complex variable z as 2 : where q / 0 when r > s 1.
q-exponential series
The q-analogues of the exponential functions are given by 1, 3
2.2

Jackson q-derivative
In 1908, Jackson reintroduced and started a systematic study of the q-difference operator 1, 3 :
which is now sometimes referred to as Euler-Jackson , Jackson q-difference operator, or simply the q-derivative. By definition, the limit as q-approaches to 1 is the ordinary derivative, that is, 2.5
Jackson q-integrals
Thomae 1869 and Jackson 1910 introduced the q-integral defined in 3
Jackson also defined an integral from 0 to ∞ by
provided the sums converge absolutely.
The q-Jackson integral in a generic interval a, b is given by
The q-integration by parts is given for suitable functions f and g by 3
q-Gamma function
Jackson 1910 defined the q-analogue of the gamma function by
Moreover, it has the q-integral representations 1, 3 :
Let k denote a positive integer. In the same spirit we define
2.12
It is obvious from 2.10 that Γ q z has simple poles at z 0,
A q-analogue of Legendre's duplication formula can be easily derived by
2.14 M. El-Shahed and A. Salem 5 Similarly, it can be shown that Gauss multiplication formula has a q-analogue of the form
2.15
Lemma 2.1. Let k be a positive integer and n a nonnegative integer, then one has
2.16
The proof of this lemma follows from the definition of q-analogue of gamma function.
Jackson's q-Bessel function
Jackson introduced in 1905 the following q-analogues of the Bessel functions 3 : Proof.
2.17
The q-analogue of error functions
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3.5
The series representations of the q-error function are as follows:
3.6
q-analogue of Wright function
In this section, we introduce a definition of a q-analogue of Wright function W α,β z, q k as a Barnes integral representations. 
Existence and representation of q-Wright function
Firstly, we rewrite the definition of q-Wright function as
Next, we consider a q-analogue of Wright function in the case that 0 < q < 1. Let q e −ω ω > 0 ; using the triangle inequality, we get
which is bounded on the contour C. Proof. Consider the integral in 4.1 with the contour C replaced by the contour C R consisting of a large clockwise-oriented semicircle of radius R and the center of the origin which lies to the right of the contour C is bounded away from the poles. Let s Re iθ , then we have
where
as R→∞ on C R , it follows that from 4.5 the integral 4.1 with C replaced by C R tends to zero as R→∞ if and only if α > − log 1 − q / log 1 − q k for all complex variable z and if α − log 1 − q / log 1 − q k , then |z| < 1. Proof. From the existence theorem after replacing s by −s, we can apply Cauchy's theorem residues theorem to the closed contour which is consisting of the contour C R and that part of C terminated above and below by C R as R→∞, we obtain that the q-analogue of Wright function 4.1 equals the sum of the residues of the integrand at s −n, n 0, 1, 2, . . . . This completes the proof. The Jackson's third q-Bessel function and modified third q-Bessel function can be expressed in
